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FACIAL AFFECT RECIPROCITY IN DYADIC INTERACTIONS

EXECUTIVE SUMMARY

Research Requirement:

Effective team performance is vital for all branches of the military at all levels. Although
a considerable amount of research has uncovered important findings concerning team
performance and individual effectiveness in teams, to date there is very little empirical data on
exactly how, what, and why team performance changes as a function of the appearance and flow
of emotional responding of group members. Such questions are rooted in a basic understanding
of the interpersonal functions of emotion and expression; yet, research on the interpersonal
functions of facial expressions of emotion is still in its infancy. The purpose of this effort was to
examine a new theoretical framework concerning the interpersonal functions of facial
expressions of emotion called Facial Affect Reciprocity, which refers to the exchange of facial
expressions among interactants across time, and the linkage between specific types of emotion.
More specifically, the efforts examine whether different combinations of facial expressions of
emotion of pairs of individuals engaged in an interactive game requiring cooperation and
adaptation would be reliably related to objective performance data in three tasks.

Procedure:

Task 1 involved same sex stranger dyads including only participants born and raised in
the United States (U.S.), who participated under standard conditions with ample time for
decision and responses; this task was the Control Condition. Task 2 involved same sex stranger
dyads, but all pairs were intercultural: One individual was a U.S.-born-and-raised American,
while the other was a foreign-born international student. All other conditions were the same as
Task 1; this task was the Intercultural Condition. Task 3 involved same sex stranger dyads
including only U.S.-born-and-raised Americans, but they participated in very quick rounds and
were instructed to be selfish; we considered this task the Stress Condition. The game used in all
investigations was a modified version of Prisoner’s Dilemma; this game was chosen because it is
one of the most well-known and commonly used games in the cooperation and trust literature.
The game was played in real time, in person, and with real money to maximize the interactions’
effects on emotions and expressions.

Findings:

The Facial Affect Reciprocity variables predicted the behavioral outcomes of the dyads
above and beyond what could be predicted by the individual facial expression variables, as
predicted. Surprisingly, however, it was not the exchange of emotional expressions per se that
was the best predictor of the various outcomes; instead it was the exchange of no emotions or
neutrality that was the best predictor. Reciprocal neutrality was associated with greater
cooperation, less competitiveness, and better outcomes (in terms of dollar payoffs) in all three
studies. This finding is especially interesting given the fact that the participants were clearly
emotional (as evidenced by their self-reported emotional experiences), and showed a variety of



emotional expressions, both positive and negative, throughout the game play. These findings
suggest a strong potential role for expression regulation in dyadic interchange. Post-hoc analyses
also showed that cooperative play generated more synchrony in self-reported emotional
experiences between the interactants and that the Intercultural Condition (Task 2) produced far
less cooperation and greater competition than the Control Condition (Task 1), at levels
comparable to the Stress Condition (Task 3). Dyadic performance in the Intercultural Condition
was reliably associated with differences between the interactants’ home country scores on
Hofstede’s (2001) dimension of Power Distance.

Utilization and Dissemination of Findings:

The main findings suggest a role for the concept of emotion regulation in predicting
better behavioral outcomes in dyadic interaction. Emotion regulation refers to the degree to
which individuals can manage and modify their emotional reactions in order to achieve
constructive, goal-directed outcomes. One component of emotion regulation is expression
regulation—the management and modification of emotional expressions. Expressing neutrality
despite the fact that one is obviously emotional might reflect attempts by both players to not
allow their emotional reactions to get the better of them as they made decisions concerning game
play, thus allowing for more cooperative plays and better outcomes. Also, the mutual
reciprocation of neutrality probably served to demonstrate to the other player that one’s emotions
were not getting the better of oneself, thus allowing for more rational decision making that led to
cooperative play. These findings have important ramifications to theoretical and conceptual
knowledge concerning the interpersonal functions of facial expressions of emotion. They also
have important practical implications for emotion and expression regulation in team processes.
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FACIAL AFFECT RECIPROCITY IN DYADIC INTERACTIONS

Effective team performance is vital for all branches of the military at all levels. Although
a considerable amount of research has uncovered important findings concerning variables
influencing team performance and individual effectiveness in teams (Fleishman & Quaintance,
1984; Fleishman & Zacarro, 1992), in recent years there is an increased interest in how human
emotions calibrate the behaviors of individuals interacting cooperatively during task performance
or decision making. Despite this growing awareness, however, there is very little empirical data
on exactly how, what, and why team performance changes as a function of the appearance and
flow of emotional responding of group members. Such questions are rooted in a basic
understanding of the interpersonal functions of emotion. Yet, research on the interpersonal
functions of facial expressions of emotion is still in its infancy.

The purpose of the effort reported here is to contribute to this literature, with a specific
focus on the social meaning of facial expressions of emotion and the role facial expressions play
in group performance tasks. | propose a new theoretical framework positing a central role for a
concept known as Facial Affect Reciprocity (FAR) as an important mediating mechanism in
explaining group performance and function. Below I introduce this new theoretical paradigm and
describe three investigations that examine it, that specifically test hypotheses generated from it
using dyadic pairs playing an interactive game requiring cooperation and adaptation, and that
generate objective performance data. The findings contribute to basic knowledge about emotions
and are based in a paradigm that is relevant for the U.S. military.

This section begins with a definition of emotion and a discussion of facial expressions as
a component of emotion. | discuss what is known in the literature about the intra- and
interpersonal functions of facial expressions of emotion, and then describe the new theoretical
framework highlighting the concept of FAR. | describe the types of FAR and their implications
to group functioning and performance, which provides the derivation of specific hypotheses to be
tested in the studies proposed. | then describe the three investigations designed to test these ideas
initially.

A Model of Emotion

Humans experience a wide range of affective phenomena. Being tired, bored, sleepy,
excited, and hungry are states associated with affect, as are anger, fear, sadness, love, shame,
pride, embarrassment, and jealousy. Although laypersons (and sometimes researchers) use the
terms affect, feeling, and emotion interchangeably, emotions are a special type of affective
phenomenon. Affect is a subjective experience, a feeling, and humans experience affect on a
rather continuous basis. Contrastingly, emotions are transient, bio-psycho-social reactions
designed to aid individuals in adapting to and coping with events that have immediate
implications for their well-being. Emotions are biological because they involve the brain, the
muscles, the autonomic system, and other aspects of human physiology. Emotions are
psychological because they involve specific mental processes required for elicitation and
regulation of response. And emotions are social because they are often elicited by social factors
and have social meaning.



Emotions are different than moods, personality traits and dispositional affect, and
sentiments (Ekman, 2003; Kelly & Barsade, 2001). While emotions are transient, rapid reactions
to ongoing events, moods, dispositional affect, and sentiments are different components of
affective experience. Moods tend to be more enduring and less intense.

Within the category of emotion, humans experience a wide range of different types of
emotion, and there are many words that denote them. Shaver and colleagues (Shaver, Schwartz,
Kirson, & O’Connor, 1987), for instance, identified 135 words in American English that
participants called emotions. Similarly large numbers of emotion terms have been found in other
languages as well (Matsuyama, Hama, Kawamura, & Mine, 1978; Romney, Moore, & Rusch,
1997; Shaver, Murdaya, & Fraley, 2001; Shaver, Wu, & Schwartz, 1992). In my work, | focus on
a small set of this wide range of emotions that appear to be universal (Ekman, 1992a, 1992b,
1999): These include anger, contempt, disgust, fear, enjoyment, sadness, and surprise.

These emotion labels are actually place-holders denoting a family of related emotions
(Ekman, 1993, 2003). For example, the anger family contains emotions denoted by the terms
annoyed, irritated, frustrated, pissed off, angry, mad, hostile, exasperated, furious, and enraged.
The fear family includes anxious, nervous, tense, worried, apprehensive, frightened, terrified,
horrified, and mortified. Specific emotion labels denote variations in intensity and/or the eliciting
circumstances (Scheff, 2006; Shaver et al., 1987). Despite their differences, however, activation
within a basic emotion “family” occurs as part of the same core emotion system.

Facial Expressions of Emotion

My approach to the study of facial expressions has its roots in the work of Darwin
(1872), and those who have refined and elaborated his evolutionist claims (Ekman, 1992c; lzard,
1971; Matsumoto, Keltner, Shiota, Frank, & O’Sullivan, 2008). Darwin claimed, in his principle
of serviceable habits, that facial expressions are the residual actions of more complete behavioral
responses. Facial expressions are part of emotion-related actions; they occur in combination with
other bodily responses (vocal, postural, gestural, skeletal muscle movements) and physiological
responses. Thus, we express anger by furrowing the brow and tightening the lips with teeth
displayed because these actions are part of an attack response, and we express disgust with an
open mouth, nose wrinkle, and tongue protrusion as part of a vomiting response. Facial
expressions, then, are elements of a coordinated response involving multiple response systems.

According to Darwin, all people, regardless of race or culture, possess the ability to
express some emotions in exactly the same ways, primarily through their faces. Darwin wrote
The Expression of the Emotions in Man and Animals to refute the claims of Sir Charles Bell, the
leading facial anatomist of his time and a teacher of Darwin’s, about how God designed humans
with unique facial muscles to express uniquely human emotions. Relying on advances in
photography and anatomy (Duchenne de Boulogne, 1862/1990), Darwin engaged in a detailed
study of the muscle actions involved in emotion and concluded that the muscle actions are
universal; their precursors can be seen in the expressive behaviors of nonhuman primates and
other mammals. This analysis set the stage for the development of coding systems used in the
identification of facial expressions that have been central to the empirical literatures reviewed
here.



Evidence from adult humans across cultures. Claims concerning the universality of
facial expressions of emotion are rooted in the notion that the facial anatomy is brought into
service in expressions to solve similar problems across cultures related to social living, such as
restoring justice, attending to others in need, signaling danger, expressing sexual or affiliative
interest, and so on. By implication, the facial muscles themselves should be universal, and indeed
they are. All humans around the world have the same facial anatomy (Gray & Goss, 1966). This
universal facial musculature, furthermore, appears to be activated in emotion-specific ways
across cultures.

The strongest evidence for the universality of facial expressions of emotion comes from
facial production efforts that directly measure facial behaviors when emotions are elicited. The
first was Ekman’s (1972) classic study involving American and Japanese participants who
viewed neutral and stressful films and whose facial behaviors, unbeknownst to them, were
recorded throughout the experiment and coded using a modified version of Facial Affect Scoring
Technique (FAST), a precursor to the Facial Action Coding System (FACS) (Ekman & Friesen,
1978). Two sets of analyses were performed on the facial codes: one involving separate facial
areas and one involving the whole face. The rank order correlations on the facial behavior codes
from the separate areas between the American and Japanese participants ranged from .72 for the
eyes-lids area to .92 on the brows-forehead area. When the codes were combined into emotion-
related configurations the correlations ranged from .86 in the brows-forehead region to .96 in the
lower face. Disgust, sadness, anger, and surprise were the most frequently displayed emotions;
but fear and happiness were also evident. When facial codes were combined for whole face
emotions, according to the theoretical rationales of Darwin (1872) and Tomkins (1962, 1963),
and the empirical findings from judgment investigations (reviewed below), the correlation
between the Americans and the Japanese on the frequencies of whole face emotions expressed
spontaneously was .88.

Since Ekman’s study described above, at least 74 published investigations have appeared
in which individuals participated in emotionally-arousing conditions where their facial behaviors
were actually coded reliably with the FACS and matched to the universal facial configurations of
emotion (Matsumoto, Keltner et al., 2008). These studies demonstrate that the facial
configurations of at least seven emotions, as postulated by Darwin and Tomkins, are produced
when emotion is aroused and there is no reason to modify the expression because of social
circumstances. These do not include a published ethology of several different pre-industrial
cultures (Eibl-Eibesfeldt, 1989), because the methods used were very different than those found
in psychology.

The range of cultures in the 74 studies is impressive. Matsumoto and Willingham’s
(Matsumoto & Willingham, 2006) study, for instance, involved 84 athletes from 35 countries.
Participants in other studies were American, Japanese, German, Canadian, and French.
Collectively these studies demonstrate that the facial expressions reported originally by Ekman
actually do occur when emotion is aroused in people of different cultures.

Evidence from the developmental literature. The same facial musculature that exists in
adult humans exists in newborn infants and is fully functional at birth (Ekman & Oster, 1979).
As such, infants have a rich and varied repertoire of facial expressions, including those that



signal not only emotional states, but also interest and attention (Oster, 2005). There is
widespread consensus that smiling; distaste, the infant precursor of adult disgust; and crying, the
universal signal of sadness/distress, occur in neonates (Oster, 2005). There is some controversy
as to when other differentiated and discrete negative emotions occur. Some authors suggest that
discrete negative emotions exist from birth, or shortly thereafter, and emerge according to a
maturational timetable (lzard, 1991; Izard & Malatesta, 1987; Tronick, 1989). Others suggest
that infants, at least within the first year of life, display relatively undifferentiated or modulated
negative expressions, which ultimately transform into more differentiated, discrete expressions
(Camras, Oster, Campos, & Bakeman, 2003; Oster, 2005). Discrete expressions of anger and
sadness have been reported in the early part of the second year of life (Hyson & lzard, 1985;
Shiller, 1zard, & Hembree, 1986). By the third year, however, children display discrete, universal
expressions of the other emotions as well (Casey, 1993).

Evidence from congenitally blind individuals. Another source of evidence for the
universality of facial expressions of emotion comes from studies of blind individuals. Because
these individuals cannot see the facial expressions of others, they could not learn to produce
expressions by modeling. If blind individuals express facial emotions in the same way as sighted
individuals, this would be compelling evidence for a biologically innate source of universal
human expressions.

To date there have been 10 studies that examined the spontaneous expressive behavior of
blind individuals, all reporting that blind individuals spontaneously produced the same types of
emotional expressions as sighted individuals (Charlesworth, 1970; Cole, Jenkins, & Shott, 1989;
Eibl-Eibesfeldt, 1973; Freedman, 1964; Galati, Miceli, & Sini, 2001; Galati, Sini, Schmidt, &
Tinti, 2003; Goodenough, 1932; Ortega, Iglesias, Fernandez, & Corraliza, 1983; Peleg et al.,
2006; Thompson, 1941). The most recent research in this area has shown that facial expressions
are much more concordant among blind individuals’ family members compared to non-kin
(Peleg et al., 2006), and among monozygotic v. dizygotic twins (Kendler et al., 2008). A recent
study from our laboratory also demonstrated considerable similarities in the facial expressions of
emotion in born-blind and not-born-blind individuals from many different cultures (Matsumoto
& Willingham, 2009). Cumulatively, these studies demonstrate that the universal facial
expressions are not dependent on visual learning or modeling and strongly implicate a
biologically innate source for their occurrence.

Evidence from non-human primates. A final line of evidence for universal facial
expressions of emotion comes from studies of nonhuman primates. For years, ethnologists
(Chevalier-Skolnikoff, 1973; Geen, 1992; Hauser, 1993; Snowdon, 2003; van Hooff, 1972)
noted the morphological similarities between human expressions of emotion and nonhuman
primate expressions displayed in similar contexts. Van Hooff (1972) described the evolution of
the smile and laugh along two different evolutionary tracts across early mammals, monkeys,
apes, chimpanzees, and humans. Redican (1982) suggested that among nonhuman primates,
facial displays described as grimaces and open-mouth grimaces were akin to the human emotions
of fear and surprise; that the tense-mouth display was similar to anger and that both combined
formed the often identified threat display; and that non-human primates show a play face that is
similar to the happy face of humans. Redican (1982) also suggested that the non-human pout
served a similar function to the human sad face. Ueno, Ueno, and Tomonaga (2004)



demonstrated that both infant rhesus macaques and infant chimpanzees showed different facial
expressions to sweet and bitter tastes, but that the chimps’ facial expressions were more similar
to human facial expressions than to that of the macaques. However, even some of the smaller
apes, such as siamangs (Symphalangus syndactylus), noted for their limited facial expression
repertoire, have distinguishable facial expressions accompanying sexuality, agonistic behavior,
grooming, and play (Liebal, Pika, & Tomasello, 2004). For some states a species less closely
related to humans than chimpanzees, the bonobos (Pan paniscus), may have more emotions in
common with humans (De Waal, 2002).

The most recent research has gone beyond demonstrating equivalence in morphological
descriptions of expressions to identifying the exact facial musculature used in producing the
expressions being described. Vick et al. (2007) and Waller et al. (2006) report that the forehead
musculature of chimps is less well developed than that of humans. (They speculate that the
greater hairiness of chimps makes eyebrow movements less visible, hence less communicative.)
But many other facial muscles and expressions have homologues and analogues comparable to
those defined in the human FACS (Ekman & Friesen, 1978), including those precisely related to
the human mimetic musculature associated with emotion signaling (Parr, Waller, & Fugate,
2005; Parr, Waller, Vick, & Bard, 2007; Waller et al., 2006). There is now a ChimpFACS that
allows for identification of the specific Action Units (AUs) chimpanzees use in producing facial
expressions. Recent research has demonstrated minimal differences in the underlying mimetic
musculature for the AUs that are common between humans and chimps (Vick, Waller, Parr,
Pasqualini, & Bard, 2007). Such comparisons reveal that chimps clearly have the facial
musculature necessary to produce homologous expressions of anger, disgust, sadness, happiness,
and fear, and that they do so, as we stated at the outset of this section, in similar contexts (e.g.,
threat, affiliation) as those that elicit human emotion.

The studies reviewed in this section are all production studies, in which spontaneously
produced expressions have been examined in emotionally-evocative situations. When combined
with the hundreds of studies demonstrating universality of judgments of facial expressions of
emotion (Elfenbein & Ambady, 2002; Matsumoto, 2001), the converging wealth of evidence for
the universality of facial expressions of emotion is considerable.

The Functions of Facial Expressions of Emotion

Intrapersonal functions. One important question about the nature of emotion concerns
the degree to which the various response components—expressive behaviors (face, voice,
posture), physiology (autonomic nervous system, central nervous system), cognitions (attention,
higher mental processes), subjective experience, and motor behaviors—are related to each other
in an organized, coordinated fashion. An evolutionist approach suggests that select facial
expressions will co-vary with emotional experience and other components of emotional
responding. Within the literature on signaling, a critical theoretical tension concerns the extent to
which displays, such as the croak of the male frog seeking a mate, are deceptive, or are reliable
signals of properties and conditions of the signaler (Ekman, 1989; Ekman & O’Sullivan, 1991;
Fridlund, 1994; Hauser, 1993; Krebs & Dawkins, 1984). Facial expressions that accompany
emotion are more reliable signals; they act as commitment devices to likely courses of action that
are momentarily beyond the individual’s volitional control (Frank, 1988; Gonzaga, Keltner, &
Londahl, 2001). These issues have been studied over the years under various terms. Here | refer
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to the idea that emotional responding, including facial expressions, is part of an organized and
coordinated system known as response coherence. This view has emerged from a view of the
intrapersonal functions of emotion that views the function of emotion as aiding individuals to
prepare to adapt their behavior in response to changing environmental stimuli (Darwin, 1872;
Levenson, 1999).

Empirical studies over the years have provided mixed results concerning whether
response coherence exists. Some studies have reported only weak (Weinstein, Averill, Opton, &
Lazarus, 1968) to moderate (Hubert & de Jong-Meyer, 1990) relationships between subjective
experience and physiological responses, as well as between facial expressions and subjective
experience or physiology (Davidson, Ekman, Saron, Senulis, & Friesen, 1990; Ekman,
Davidson, & Friesen, 1990). Others have reported no relationship among response components
(Jakobs, Manstead, & Fischer, 2001; Mauss, Wilhelm, & Gross, 2004), and some even negative
relationships (Buck, 1977; Lacey, 1967; Lang, 1988). Given this state of affairs, it is no wonder
that meta-analyses of the literature often report that the evidence for emotion response system
coherence is weak or non-existent (Cacioppo, Berntson, Larsen, Poehlman, & Ito, 2000; Murphy,
Nimmo-Smith, & Lawrence, 2003; Phan, Wager, Taylor, & Liberzon, 2002).

One of the methodological issues that any study examining coherence must deal with
concerns when to determine that an emotion is occurring. Most studies rely on self-report. Self-
report, however, especially after an emotion has occurred, is confounded by a host of factors,
including verbal ability, social construction, social desirability, memory, and others. This is
especially problematic if one studies emotion within the operational definition proposed above
(i.e., as a transient, short-lived reaction), and the greater the amount of time that elapses from the
few seconds in which an emotion is aroused to the time of self-report, the greater the problems of
reliability of the report-based data.

One way to address this limitation, however, is to utilize rapid, online, unobtrusive
signals of emotion that may serve as markers that an emotion is occurring. Facial expressions
offer such markers. If facial expressions are used as markers of emotion when it is actually
occurring, and other response systems (e.g., physiology, subjective experience) are examined
precisely at the same time, it may be that evidence for coherence may be stronger and clearer.

And this is precisely what has been found. Specifically, 22 of the 23 studies that have
examined the relationship between facial expressions and self-report of experience have reported
coherence (Matsumoto, Keltner, O’Sullivan, & Frank, 2007). These studies involved a variety of
different types of emotion elicitors, researchers, and experimental designs. Perhaps the most
salient aspect of these findings is that linkage between discrete facial expressions of emotion and
self-reports of the same emotional states are stronger in within-subject designs that involve
precise, second-to-second measurement of both expression and experience, such as Rosenberg
and Ekman’s (1994) study and that by Mauss and colleagues (2005). In the latter, cross-lag
correlations indicated very high within-individual correlations between facial behavior and
experience intensity for both amusing and sadness-eliciting films: .73 and .74, respectively.
When correlations were corrected for disattenuation, the correlations were even higher: .89 and
.97, respectively.



Similar findings have been demonstrated in studies examining the coherence of facial
expressions and physiological responses. Seven studies have examined physiological responses
when emotions are aroused and discrete facial expressions are used as markers of those
emotions, and all seven have reported coherence between facial expressions and discrete
physiological signatures. Mauss et al. (2005), for example, elicited emotions and measured
expressive behavior, experience, and physiology in precise, moment-to-moment fashion in a
within-subject design, and reported clear, moderately-sized, within-individual correlations
between facial behavior and the various physiological response components. Lerner, Gonzalez,
Dahl, Haririr, and Taylor (2005) demonstrated that the discrete facial expressions of fear, anger,
and disgust were reliably linked not only to cardiovascular responses but to neuroendocrine
activity as well.

Other studies have measured physiological reactions when emotions are elicited (Soto,
Levenson, & Ebling, 2005; Tsai & Chentsova-Dutton, 2003; Tsai, Chentsova-Dutton, Freire-
Bebeau, & Pryzmus, 2002; Tsai, Levenson, & Carstensen, 2000; Tsai, Pole, Levenson, &
Munoz, 2003), and report cross-cultural and cross-ethnic similarities in the physiological
signatures associated with emotion. Other studies that use the Directed Facial Action Task, in
which participants are asked to innervate facial muscles corresponding to the discrete facial
expressions of emotion, have also demonstrated the same physiological signatures (Ekman,
Levenson, & Friesen, 1983; Levenson, Ekman, & Friesen, 1990; Levenson, Ekman, Heider, &
Friesen, 1992). These patterns exist in people from cultures as widely divergent as the United
States and the Minangkabau of West Sumatra, Indonesia. Directed facial action also activates
specific brain regions (Lee, Josephs, Dolan, & Critchley, 2006). These findings highlight how
emotions signaled by the face help prepare individuals for behaviors congruent with those
emotions by initiating and perhaps maintaining appropriate whole-body activity (Levenson,
1999, 2003).

Another source of evidence supporting the link between the display of facial expressions
and emotional response comes from studies that demonstrate a link between facial expressions of
emotion and subsequent behaviors. Because emotion is an important basis of motivation
(Tomkins, 1962, 1963), and because facial expressions are reliable signals of emotion, it comes
as no surprise that facial expressions of emotion can signal behavioral intent. In the first study to
demonstrate this effect, Ekman, Friesen, and Ellsworth (1972) demonstrated that the facial
expressions of emotion produced by children as they watched television was related to their
subsequent hurtful behaviors and aggressive play. Matsumoto, Haan, Gary, Theodorou & Cooke-
Carney (1986) also showed that the facial expressions of emotion of preschool dyads as they
engaged in a Prisoner’s Dilemma game were reliably linked to the actions of the game, and that
expressions that occurred after an action predicted the subsequent action. Keltner, Moffitt, and
Stouthamer-Loeber (1995), in their study of adolescent boys, demonstrated that facial
expressions of anger displayed in an interactive 1Q testing context correlated significantly with
teacher ratings of delinquent and aggressive behavior at school; facial displays of fear correlated
negatively with these behaviors, and positively with withdrawal-related behaviors.

Another line of evidence comes from studies of the “facial feedback hypothesis.”
Although different versions of this hypothesis exist (Camras, Holland, & Patterson, 1993;
Mclntosh, 1996), numerous studies have demonstrated that facial expressions augment



contemporaneous subjective emotional experience (Hess, Kappas, McHugo, & Lanzetta, 1992;
Lanzetta, Biernat, & Kleck, 1982; Larsen, Kasimatis, & Frey, 1992; McCanne & Anderson,
1987; Rutledge & Hupka, 1985; Soussignan, 2002; Zuckerman, Klorman, Larrance, & Spiegel,
1981). The effect occurs for both positive and negative emotions (Larsen et al., 1992), and
influences not only subjective experience but also autonomic responses (Hess et al., 1992; Laird,
1974; Lanzetta et al., 1982; Vaughan & Lanzetta, 1981; Zuckerman et al., 1981). One of the
most recent studies has shown that facial feedback effects are most powerful when the facial
configurations correspond to the universal emotional expressions (Soussignan, 2002). Numerous
reviews of this literature over the years have consistently reported such augmentation effects
(Camras et al., 1993; Laird, 1984; Matsumoto, 1987; Mclintosh, 1996; Winton, 1986), and in
some cases suggest that facial expressions can initiate experience (Levenson et al., 1990;
Mclintosh, 1996).

Complementing these studies are others that provide converging evidence concerning the
interrelationships among the various components of emotional responding, which are to be
expected if the response components are coordinated and organized. For example, Duchenne
smiles—smiles involving the innervation of both the muscle circling the eyes (orbicularis oculi)
and the muscle that raises the lip corners (zygomatic major)—have been correlated with the
experience of positive emotion in young and old adults (Frank, Ekman, & Friesen, 1993; Hess,
Banse, & Kappas, 1995; Keltner & Bonanno, 1997; Smith, 1995). The facial signals related to
embarrassment and amusement (e.g., gaze aversion and smile controls versus the open-mouthed
smile) have been correlated with self-reports of these emotions (Keltner, 1995). Spontaneous
laughter and smiling were found to have some distinct experiential correlates (Keltner &
Bonanno, 1997), and the intensity of laughter or smiling correlated with self-reports of the
funniness of the humorous stimuli (McGhee, 1977; Ruch, 1995). Across-cultures ratings of
perceived expression intensity have been correlated with inferences about subjective experiences
(Matsumoto, Kasri, & Kooken, 1999), and universality in phenomenological emotion response
system coherence has been demonstrated in a study involving 3,000 participants in 27 countries
(Matsumoto, Nezlek, & Koopmann, 2007).

Interpersonal functions. Facial expressions of emotion are more than simple readouts of
internal states; they coordinate social interactions through their informative, evocative, and
incentive functions (Keltner & Kring, 1998). That is, facial expressions of emotion have
enormous signal value, and thus considerable interpersonal function. This literature is especially
germane to this report.

Facial signals of emotion facilitate specific behaviors in perceivers. Because facial
expressions of emotion are universal social signals, they contain meaning not only about the
expresser’s intent and subsequent behavior, but also about what the perceiver is likely to do.
Marsh, Ambady, and Kleck (2005) showed observers fearful and angry faces and asked them to
either push or pull a lever when they saw those expressions. These responses were associated
with approach and avoidance behaviors: Anger facilitated avoidance-related behaviors, while
fear facilitated approach-related behaviors. Winkielman, Berridge, and Wilbarger (2005)
conducted two studies that demonstrated that subliminal presentation of smiles produced
increases in how much beverage people poured and consumed and how much they were willing
to pay for it; presentation of angry faces decreased these behaviors. Also, emotional displays



evoke specific, complementary emotional responses from observers—for example, anger has
been found to evoke fear (Dimberg & Ohman, 1996; Esteves, Dimberg, & Ohman, 1994),
whereas distress evoked sympathy and aid (Eisenberg et al., 1989).

Facial signals of emotion as signs of the nature of interpersonal relationships. Some of
the more important and provocative sets of findings in this area come from Gottman and
Levenson’s (Gottman & Levenson, 1992; Gottman, Levenson, & Woodin, 2001) studies
involving married couples. In their research, married couples visit their laboratory, after having
not seen each other for 24 hours, and then engage in intimate conversations about daily events,
issues of conflict, etc. Discrete expressions of contempt, especially by the men, and disgust,
especially by the women, predicted later marital dissatisfaction and even divorce.

Facial signals of emotion as regulators of social interaction. Facial expressions of
emotion, and other facial behaviors, are important regulators of social interaction. In the
developmental literature, this concept has been investigated under the rubric of social referencing
(Klinnert, Campos, & Sorce, 1983); that is, the process whereby infants seek out emotional
information from others to disambiguate a situation and then use that information to act. The
strongest demonstration of social referencing comes from work on the visual cliff. In the first
study to investigate social referencing in the visual cliff, Campos and his colleagues (Sorce,
Emde, Campos, & Klinnert, 1985) placed mothers on the far end of the cliff from the infant.
Mothers first smiled to the infants and placed a toy on top the safety glass to attract them; infants
invariably began crawling to their mothers. When the infants were in the center of the table,
however, the mother then posed an expression of either fear, sadness, anger, interest, or joy,
corresponding to the expressions published by Ekman and Friesen (1975) and Izard (1971). The
results showed clearly different results for the different faces. No infant crossed the table when
the mother showed fear; only 1 (of 17) did when the mother posed anger. Only 33% crossed
when the mother posed sadness, and approximately 75% of the infants crossed when the mother
posed joy or interest. Other studies provide similar support for facial expressions as regulators of
social interaction in this paradigm (Bradshaw, 1986; Campos, Thein, & Owen, 2003; Hertenstein
& Campos, 2004).

Summary. Not surprisingly, the social value of facial expressions has been shown in
other primate species as well. Miller and his colleagues (Miller, Banks, & Kuwahara, 1966;
Miller, Banks, & Ogawa, 1963; Miller, Caul, & Mirsky, 1967; Miller, Murphy, & Mirsky, 1959)
demonstrated that monkeys shown a facial expression of distress by a partner will perform a
conditioned task more readily than a monkey shown a neutral expression. Miller’s paradigm, in
fact, was the basis for an early measure in the human emotional intelligence domain developed
by Buck (1976). Itakura (1993) reported a different contingency learning study with a female
chimp who showed negative emotional behaviors when she made an error. Collectively, these
studies demonstrate that the social value of discrete facial expressions of emotion have analogs
in both human and nonhuman primates.

Facial Affect Reciprocity in Interpersonal Interactions

Definition. Although the research described immediately above highlights the
interpersonal functions of emotion, research on those functions is still in its infancy. Here, |
propose a new concept that I suggest is crucial to interpersonal interactions and relationships—
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Facial Affect Reciprocity (FAR). Below I define this concept and discuss its theoretical
implications to interpersonal relationships and teamwork.

FAR refers to the exchange of facial expressions among interactants across time and the
linkage between specific types of emotion. Emotions and their expressions do not occur in a
vacuum; emotions often occur in social situations because emotions evolved precisely in order to
aid in solving problems related to social coordination. Emotions and their expressions certainly
do have intrapersonal meaning to an individual, as described above; but they also have signal
value, providing valuable information to others, also as described above. FAR suggests that, in
normal discourse, receivers also have emotional reactions to the senders and thus become
senders themselves. Original senders thereby become receivers and then again become senders.
Emotional expressions, therefore, are bounced back and forth continuously between two or more
interactants as if they play catch with emotions (Matsumoto, 2007).

While single emotions signal something important about the characteristics of the
individual expresser, FAR suggests that the specific combinations of facial expressions among
interactants signal something important about the nature of the interaction and relationship. FAR
likely can signal the nature and quality of the relationship occurring between strangers,
acquaintances, friends, and partners. FAR can also likely signal the efficiency of the performance
of groups on tasks. | theorize that FAR adds additional explanatory power, over and above
individual emotions, to these kinds of relationships and group variables.

The concept of emotion reciprocity is not new in the literature. Studies have documented
its importance in marriage (Gottman & Levenson, 2002; Notarius & Johnson, 1982), mother-
child relationships (Lindsey, MacKinnon-Lewis, Campbell, Frabutt, & Lamb, 2002), and family
processes (Cook, Strachan, Goldstein, & Miklowitz, 1989). These findings converge with others
demonstrating the existence and function of mirror neurons for social behaviors (Gallese, Fadiga,
Fogassi, & Rizzolatti, 1996; Rizzolatti & Craighero, 2004), and especially those mirror neurons
specialized for processing faces and emotional expressions (Carr, lacobini, Dubeau, Mazziota, &
Lenzi, 2003; Nakamura et al., 1999) that may serve as the basis for empathy. Studies
documenting the importance of emotion reciprocity are also consistent with studies on emotion
contagion (Hatfield, Cacioppo, & Rapson, 1992, 1994), and facial mimicry (Dimberg & Ohman,
1996; Hess & Blairy, 2001). Greater affective fit among team members has been associated with
more positive attitudes about group relations and perceptions of greater influence within groups
(Barsade, Ward, Turner, & Sonnenfeld, 2000).

But while the notion of emotion reciprocity is not new to the literature, the concept of
FAR is. | suggest that FAR is more relevant to interpersonal interactions because it is based on
visibly observable universal expressions. Because expressions have signal value, these should be
more directly related to interaction and relationships than simply internal feeling states or
physiological responding as interactants respond, often unconsciously, not only to the exchanged
words but also to the communicated nonverbal signals.

In fact, research has demonstrated how facial affect responding can reflect the course of

cooperative behavior in interactions and signal something important about the quality of those
relationships. Gottman and colleagues (Carstensen, Gottman, & Levenson, 1995; Gottman,
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Coan, Carrere, & Swanson, 1998), for instance, measured the facial emotions of married couples
and showed that unhappy couples showed more Negative Continuance—the expression of a
negative emotion by one partner followed by a negative expression in response; and Negative
Start-Up. Krause and colleagues (Anstadt, Merten, Ullrich, & Krause, 1997; Merten, Anstadt,
Ullrich, Krause, & Buchhelm, 1996) demonstrated that complementary and reciprocal facial
affect responses between psychotherapists and their clients differentially indicated aspects of the
course of treatment. Years earlier, Matsumoto and colleagues (1986) showed that the facial
expressions of emotion of preschoolers playing Prisoner’s Dilemma not only were affected by
the plays, but also predicted subsequent plays. In a more recent study, Schug and colleagues
(2009) showed that facial expressions predicted whether players would reject unfair offers from
others when playing the Ultimatum Game and fair offers in a subsequent condition of the game.
This was also found in Matsumoto et al.’s (1986) study with preschoolers and suggests that a
forgiveness or acceptance dimension is important to subsequent cooperative relationships and
behaviors. Cumulatively, these studies highlight the potential importance of FAR and its impact
on social interactions.

Types of FAR. Because at least seven emotions are universally expressed in the face, and
other emotions are probably displayed via other nonverbal and verbal behaviors, the potential
number of sequential combinations of expressed emotions between any two or more interactants
is large. For simplicity’s sake, | present in Table 1 the possible expression combinations of two
individuals based on a classification of each expression as either positive, negative, mixed
(showing both positive and negative emotions), or neutral, and provide a label for each.

- Positive Reciprocation: Both individuals display positive expressions

- Negative Reciprocation: Both individuals display negative expressions

- Neutral Reciprocation: Both individuals display neutral expressions

- Mixed Reciprocation: Both individuals display a mix of positive and negative
expressions

- Positive Non-Reciprocation: One individual displays positive expressions but the
other displays neutral expressions

- Negative Non-Reciprocation: One individual displays negative expressions but the
other displays neutral expressions

- Positive Ambivalent Reciprocation: One individual displays positive expressions but
the other displays a mixture of positive and negative emotions

- Negative Ambivalent Reciprocation: One individual displays negative expressions
but the other displays a mixture of positive and negative emotions

- Neutral Ambivalent Reciprocation: One individual displays neutral expressions but
the other displays a mixture of positive and negative emotions

- Conflicting Reciprocation: One individual displays positive expressions but the other
displays negative expressions
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Table 1

Characterizations of Facial Affect Reciprocity According to Expressions Displayed by a Dyad

Expression by Person A
Positive Neutral Negative Mixed
e Positive Positive Non- Conflicting Positive
Positive . . . : . . Ambivalent
Reciprocation | Reciprocation Reciprocation . .
Reciprocation
. Neutral
. Neutral Negative Non- .
Expression | Neutral Reciprocation | Reciprocation Ambwale_nt
by Person Reciprocation
B Negative Negative
Negative Reciprocation An_wblvale_nt
Reciprocation
. Mixed
Mixed Reciprocation

Implications for group functioning. A host of factors have been shown to influence
group relationships and performance (reviewed in Pelled, Eisenhardt, & Xin, 1999). Of particular
interest in recent years has been the impact of emotional intelligence in groups and work teams
(Ashkanasy & Daus, 2005; Daus & Ashkanasy, 2005; Jordan & Troth, 2004). Higher emotional
intelligence within teams has been linked to better team performance and conflict resolution.
There are many facets of emotional intelligence and one of the facets concerns the use of
emotional expressions. How an individual responds to another person’s emotional displays can
have a dramatic effect on efficiency and cooperation. How one uses emotional displays in the
first place can also influence the behaviors and attitudes of others. Effective leaders, in
particular, know how to read the emotions of their subordinates and to express emotions to
deescalate conflict, motivate individuals, or maintain team performance (Sosik & Megerian,
1999).

In terms of the types of FAR described earlier, | hypothesize that team performance and
function will be positively associated with Positive Reciprocation (both individuals display
positive emotions) and negatively with Negative Reciprocation (both individuals display
negative emotions). During task performance, negative emotions can be harmful to intragroup
cooperation and individual motivation and performance. Increased Positive Reciprocity and
decreased Negative Reciprocity may be two emotional processes that aid in the resolution of the
negative emotions of one of the team members, thereby resetting emotional states to a baseline,
or even positively, which should therefore aid in team performance and function.

I also hypothesize that team performance will diminish with any FAR variable involving
mixed emotions (e.g., Mixed Reciprocity; Positive, Negative, or Neutral Ambivalent
Reciprocity). Mixed emotions are likely to signal mixed intentions to observers, thereby
rendering those signals less honest and more ambiguous. The unreliability of such signals should
only serve to enhance the negative effects of those states, thereby being detrimental to
performance and function.
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Overview of the Investigations

I conducted three investigations that examine this new theoretical framework and
specifically test the hypotheses described above, using dyadic pairs playing an interactive game
that requires cooperation and adaptation, and that generates objective performance data. Task 1
involved same sex stranger dyads including only U.S.-born-and-raised Americans, who
participated under standard conditions with ample time for decision and responses; we
considered this study to be the Control Condition. Task 2 also involved same sex stranger dyads,
but all pairs were intercultural; one individual was a U.S.-born-and-raised American, while the
other was a foreign-born international student. All other conditions were the same as for Task 1;
we considered this study as the Intercultural Condition. Task 3 involved same sex stranger dyads
including only U.S.-born-and-raised Americans, but these dyads participated in very quick
rounds and were instructed to be selfish; we considered this study the Stress Condition. The
game used in all investigations was a modified version of Prisoner’s Dilemma; this game was
chosen because it is one of the most well-known and commonly used games in the cooperation
and trust literature. While it is easily programmable into a computer game, we opted to play the
game in real time and in person to maximize the interactions effects on emotions and
expressions.

Although three investigations were conducted, for parsimony we report the data from all
three investigations below in a combined analysis, referring to the three investigations as the
conditions described.

Method
Game

Description. Participants completed a modified Prisoner’s Dilemma (PD) game. During
the consenting procedures, participants were instructed that they would be seated opposite each
other at a table and that an experimenter would be seated on one side of the table. Each
participant was given 20 $1 coins and a yellow and a blue card. Participants were told that they
had to decide whether to play the blue or yellow card within the time allotted for each play, that
there would be a divider on the table that prevented the players from seeing the other side of the
table, and that payoffs would occur at the end of each round according to the schedule shown in
Table 2.

Table 2

Matrix of Payoffs According to Plays by the Dyad

Player 1 | Player 2 | Player 1 Payoff | Player 2 Payoff
Blue Blue - %4 - %4
Blue Yellow +$2 - $2
Yellow | Blue -$2 + $2
Yellow | Yellow +$1 +$1
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A member of the research team delivered these instructions to the dyad in a consenting
room. All participants acknowledged their understanding of the instructions and payoffs prior to
being led to a separate experimental room, where they met the experimenter who was blind to
the nature of the participant conditions.

Once the players and the experimenter were settled, play began. The experimenter placed
the divider and announced the start of the round and pressed a stopwatch. At the end of each
round the experimenter announced “stop,” lowered the divider, and announced the payoffs.
Players who lost money handed it to the experimenter; players who gained money received it
from the experimenter. Once payoffs were completed, the experimenter raised the divider and
began the next round in the same manner. Play continued for 20 rounds, or until one of the
players had lost all of his or her money.

Individual-level dependent variables. A number of behaviorally-based outcome
variables were extracted from the plays:

- Total Yellow card plays. Playing the yellow card was indicative of cooperation, trust, and
vulnerability.

- Total Blue card plays. Playing the blue card was indicative of competitiveness,
aggressiveness, or betrayal.

- Total # of trials.

- Total dollar payoffs for self, other, and dyad.

In addition, we created the following ten individual play characterizations:

- Cooperation (played Yellow after previous Yellow of both players)

- Betrayal (played Blue after the previous Yellow of both players)

- Forgiveness (played Yellow after Blue played against you and you played Yellow)

- Retaliation (played Blue after Blue played against you when you played Yellow)

- Reparation (played Yellow after playing Blue when Yellow was offered)

- Defection (played Blue after playing Blue when Yellow was offered)

- Reconciliation (played Yellow after playing Blue when Blue was played against you)
- Stalemate (played Blue after playing Blue and Blue was played against you)

- Prosocial Acts (Sum of Cooperation, Forgiveness, Reparation, and Reconciliation)

- Antisocial Acts (Sum of Betrayal, Retaliation, Defection, and Stalemate)

Dyad-level dependent variables. We also created a dyad-level data set, in which dyads
were the unit of analysis. In this data set, we computed totals for both players on the behavioral
outcomes described above in Individual-Level Dependent Variables. We also computed the
following unique dyad-level play characterizations, based on the individual play
characterizations of each player:

- Collaboration (both players engaged in Cooperation)
- Distrust (one player Cooperated while the other Betrayed)
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- Standoff (both players engaged in Betrayal)

- Sociable (one player engaged in Reparation while the other engaged in Forgiveness)
- Dysfunctional (one player Defected while the other engaged in Forgiveness)

- Disconnection (one player Retaliated while the other engaged in Reparation)

- Ruination (one player Defected while the other Retaliated)

- Negotiation (both players engaged in Reconciliation)

- Impasse (one player Reconciled while the other engaged in Stalemate)

- Destruction (both players engaged in Stalemate)

Participants and Conditions

There were three between-subjects conditions of play conducted in three separate tasks;
for the purpose of this report, we combine them into a single analysis. All dyads were same sex
strangers. Task 1 (the Control Condition) included 120 U.S.-born-and-raised Americans (40
males, 80 females, mean age = 23.22). Task 2 (the Intercultural Condition) included 41 U.S.-
born-and-raised Americans (20 males, 21 females, mean age = 23.23) and 41 non-US-born-and-
raised international students (20 males, 21 females, mean age = 25.27). The international
students were all born and raised in another country (Argentinan = 1, Brazil n = 1, Bulgarian =
1, Chinan =7, Egypt n =1, Ethiopian =1, Greecen =1, Hong Kongn =2, Indian=3, Irann =
1, Japan n = 2, Kenya n = 1, Malaysia n = 3, Mexico n = 1, Nepal n = 1, Nicaragua n = 2, Peru n
= 2, Philippines n = 2, Russia n = 3, South Korea n = 3, Spain n =1, and Taiwan n = 1) and
spoke a non-English language as their first and primary language. Task 3 (the Stress Condition)
included 90 U.S.-born-and-raised Americans (44 males, 46 females, mean age = 22.26).

Participants were given the general instructions that they will be playing a game with a
partner in which they will both be trying to increase their participation fee, but that there was
also the possibility that their participation fee decreased. That is, they were told that the final
amounts they ended up with depended on their play. In reality, this was a ruse, and all
participants were given a standard participation fee. Participant debriefing indicated that all
participants believed the ruse.

Detailed instructions and procedures differed across the conditions. Participants in the
Control and Intercultural Conditions were both instructed to increase their original payoffs, and
they would receive as their participation fee whatever they ended up with at the completion of
play; each round lasted for 20 s. Participants in the Stress Condition were instructed that one
participant had to win over the other, and that the winner at the end would get all the coins from
the loser, while the losing participant would get nothing; each round lasted for 4 s.
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Cultural and Geographic Distance Scores

For the Intercultural Condition only, we computed Cultural Distance scores for each dyad
by computing the absolute difference between the two players’ native country scores on each of
Hofstede’s (2001) five cultural dimensions: Individualism vs. Collectivism, Power Distance,
Uncertainty Avoidance, Masculinity vs. Femininity, and Long vs. Short Term Orientation. We
also computed Geographical Distance scores by computing as the crow flies difference scores
between San Francisco (the site of the data collection) and the capital city of each of the
International Students’ home countries.

Personality

All participants completed the Neo-Five Factor Inventory (NEOFFI; Costa & McCrae,
1989, 1992), a 60-item version of form S of the NEO-PI-R that provides a measure of the five
factor model: Neuroticism, Extraversion, Openness to Experience, Agreeableness, and
Conscientiousness. Convergent and discriminant validity was excellent. All as were within the
acceptable ranges for all scales for all studies (Table 3).
Table 3

Cronbach’s Alphas for the NEOFFI, EES, and Self-Reported Emotions, All Tasks

Task 1 Task 2 , Task 2 Task .2 Task 3
(Control) (Intercultural, (Americans) (International (Stress)
Total Group) Students)

Self-Reported 778 752 770 744 743
Emotions Pretest
Self-Reported
Emotions Posttest .710 .766 717 .803 .638
“Eﬁgggism 838 852 823 876 848
E‘)i%f/gr'sion 790 721 752 692 830
NEOFFI Openness 731 752 754 .644 754
NEOFF 680 795 837 722 785
Agreeableness
NEOFFI 836 856 896 793 862
Conscientiousness
EES .920 .890 .879 .897 947
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All participants also completed the Emotional Expressivity Scale (EES; Kring, Smith, &
Neale, 1994), a measure of their trait level expressivity. The EES is a 17-item scale asking
participants to self-report how they deal with emotional expressions. Sample items are “I don’t
express my emotions to other people,” “I can’t hide the way | am feeling,” and “Even if | am
feeling very emotional, | don’t let others see my feelings.” Respondents use a 6-point scale,
anchored 1, Never True; 2, Rarely True; 3, Occasionally True; 4, Usually True; 5, Almost Always
True; and 6, Always True. Alphas were high and acceptable for all groups in all studies (Table 3).

Self-Reported Emotions

Participants self-reported their emotional states using 9-point scales anchored 0, not
experiencing the emotion at all to 8, the most intense feeling of this emotion that a person could
ever feel. The emotions rated included anger, contempt, disgust, fear, happiness, sadness,
surprise, pride, shame, embarrassment, guilt, interest, and other (with participant completion).
These scales were completed twice, once at the end of the consent procedures prior to going to
the experimental room, and a second time immediately after the completion of the experiment
and the beginning of the debrief. Alphas were high and acceptable for all groups in all studies for
both pretests and posttests (Table 3).

Videotaping and Facial Measurement

All experimental sessions were video recorded by three high-speed cameras. One camera
was positioned behind each of the players to record the other player’s facial behaviors. The third
camera was positioned at a 90-degree angle to the two players, recording the experimenter’s
behaviors and game play. All video feeds were synchronized using a common time-code
generator.

The facial behaviors of each of the players were coded using a modified version of the
Facial Action Coding System (FACS; Ekman & Friesen, 1978). FACS identifies each of the
functionally anatomical facial muscle movements (action units or AUSs) that can occur
independently, as well as head and eye positions. A team of three certified FACS coders who
were blind to the hypotheses and goals of the effort coded all behaviors. FACS codes were
arbitrated among the coding team with an expert FACS coder, and the PI adjudicated any
remaining questionable codes. Reliability among pairs of coders was acceptable (range = .75 to
.80).

The coding instructions were modified so that coders did not code all available FACS
codes, but instead coded only those AUs that have been theoretically or empirically related to
emotion signaling. All coded AU combinations were compared to the Emotion FACS
(EMFACS) dictionary to obtain emotion predictions (Ekman & Friesen, 1982; Matsumoto,
Ekman, & Fridlund, 1991). The dictionary was accessed via a computer program available to all
researchers who have FACS data (Levenson, 2005). EMFACS identifies AUs that are
theoretically related to facial expressions of emotion posited by Darwin (1872) and later
Tomkins (1962, 1963), and empirically verified by studies of spontaneous expression and
judgments of expressions by Ekman and colleagues over 20 years (Ekman et al., 1990; Ekman &
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Friesen, 1971; Ekman, Friesen, & Ancoli, 1980; Ekman, Friesen, & Ellsworth, 1972; Ekman,
Friesen, & O’Sullivan, 1988; Ekman, Sorenson, & Friesen, 1969). The facial configurations
associated with the emotion predictions were first listed in Ekman (1972), and in the original
FACS Manual (Ekman & Friesen, 1978). Prototypic examples of the emotion facial
configurations are described in Ekman and Friesen’s (1975) Unmasking the Face, and portrayed
in their Pictures of Facial Affect (Ekman & Friesen, 1976) and the Japanese and Caucasian
Facial Expressions of Emotion (Matsumoto & Ekman, 1988) sets. The EMFACS dictionary has
been used in many published studies (Berenbaum & Oltmanns, 1992; Ekman et al., 1990;
Ekman, Matsumoto, & Friesen, 1997; Keltner et al., 1995; Matsumoto et al., 1986; Rosenberg &
Ekman, 1994; Rosenberg, Ekman, & Blumenthal, 1998; Rosenberg et al., 2001; Steimer-Krause,
Krause, & Wagner, 1990), as well as in studies that used FACS and then virtually the same
dictionary codes to produce emotion predictions but did not mention EMFACS (Chesney,
Ekman, Friesen, Black, & Hecker, 1990; Ekman et al., 1988; Frank et al., 1993; Gosselin,
Kirouac, & Dore, 1995; Heller & Haynal, 1994; Keltner, 1995; Levenson, Carstensen, Friesen, &
Ekman, 1991; Messinger, Fogel, & Dickson, 2001; Ruch, 1993, 1995; Sayette et al, 2003). The
results of many of these more recent studies were used to adjust the EMFACS emotion
predictions. The classifications resulted in predictions for the following emotions and
expressions:

- anger
- contempt

- disgust

- fear

- joy (enjoyment smiles; also known as Duchenne smiles)

- sadness

- surprise

- social smiles (non-enjoyment smiles; also known as non-Duchenne smiles)

Enjoyment and non-enjoyment smiles differ in several respects. In this effort they were
differentiated according to the presence or absence of the activation of orbicularis oculi, the
muscle surrounding the eyes. Previous research has demonstrated that this muscle is innervated
(along with the smiling muscle, zygomatic major) when individuals experience true positive
emotion, such as amusement or enjoyment (Frank et al., 1993). Social smiles, however, typically
do not involve the activation of this muscle. Even though social smiles are technically not
emotional expressions, we include them in the analyses below.

The emotion predictions for each coded event for each player were then placed on a
standard time log for both players of a dyad, so that their individual emotion signaling across
time could be observed. We then classified each individual’s emotional expressions into one of
the four following categories:

- Positive (any occurrence of a smile; can occur with surprise)

- Negative (any occurrence of anger, contempt, disgust, fear, sadness, or undifferentiated
negative; can occur with surprise)

- Mixed (any occurrence of a combination of a smile and any negative emotion)

- Neutral (no emotional expressions occurred)
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Based on the combination of the dyad’s emotional expressions, we then classified the
combination into one of the following categories presented originally in Table 1:

- Positive Reciprocation (both players express positive emotions only)

- Positive Non-Reciprocation (one player expresses positive emotions, the other expresses
no emotional expressions)

- Conflicting Reciprocation (one player expresses positive emotions while the other
expresses negative emotions)

- Positive Ambivalent Reciprocation (one player expresses positive emotions while the
other expresses mixed emotions)

- Neutral Reciprocation (both players express no emotional expressions)

- Negative Non-Reciprocation (one player expresses negative emotions while the other
expresses no emotions)

- Neutral Ambivalent Reciprocation (one player expresses mixed emotions while the other
remains neutral)

- Negative Reciprocation (both players express negative emotions)

- Negative Ambivalent Reciprocation (one player expresses negative emotions while the
other expresses mixed emotions)

- Mixed Reciprocation (both players express mixed emotions)

These classifications were produced separately for each play period (i.e., when the players
were deciding what card to play during the 20 or 4 s time periods), and the reaction times (the
period after the play period when the results of the play are shown and payoffs are made). Total
dyadic scores on each of the reciprocity variables above were thus computed across all play
times, all reaction times, and total.

Further, each individual player’s overall frequency of each of the emotional expressions was
computed and used in the analyses below.

Results

Preliminary Analyses

Individual-level behavioral outcomes and differences as a function of condition. We
computed one-way Analysis of Variances (ANOVAS) on each of the individual-level play
characterizations, using Condition as an independent variable, and conducted post-hoc
comparisons using Scheffe tests. The Control Condition had a greater number of Total Yellow
Plays, Total # of Trials, Total Dollar Payoffs, and Prosocial Acts than the Intercultural and Stress
conditions, while there were no differences between the latter conditions. Moreover, the
Intercultural and Stress Conditions had a greater number of Total Blue Plays, Retaliation,
Defection, Stalemate, and Antisocial Acts than the Control Condition (Table 4). Essentially the
Intercultural Condition looked like the Stress Condition, producing far worse behavioral
outcomes than the Control Condition, despite the Intercultural Condition having the same
instructions and procedures as the Control Condition.
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Table 4

Individual-Level Differences in the Behavioral Outcomes as a Function of Task (Condition)

Task 2

. Task 1 Task 3
Behavioral Control Inter- Stress F(2, 291) p | Scheffe
Outcome cultural
Total Yellow M 14.03 10.12 9.40 Control > ]
Plays SD| 541 613 | 5.3 2l2d | 00 | merultural =
| # of Trial M 18.55 16.24 16.40 Control|> |
Total # of Trials D 5 87 481 441 11.06 .00 glifs” tural =
| Self ff M 24.05 16.39 11.97 Control|> |
Total Self Payo D 15.03 1454 13.19 18.89 .00 Isrgzgcsu tural =
Total Partner M 24.05 16.39 12.01 Control > )
Payoff sD| 1523 | 1454 | 1320 | 870 | 00 | meroultural=
Total Dyad M 48.10 32.78 23.98 Control > )
Payoff SD| 2019 | 2563 | 2367 22.18 00 Intercultural =
Total M 9.19 4.94 3.84 Control|> |
Cooperation SD 7.05 6.04 4.98 22.13 00 Isr::zgzu tural =
Total Prosocial | M | 13.18 9.41 8.72 Control >
Acts SD 530 594 504 20.87 .00 Isrl:zrs(;ultural =
M 1.51 1.33 1.77
Total Betrayal D 147 155 161 1.78 ns
Total M 1.38 1.62 1.57 0.56 s
Forgiveness SD 1.47 1.96 1.74 '
) M 1.87 2.02 1.91
Total Reparation D 177 100 173 0.19 ns
| Bl | M 453 6.12 7.00 Control|< |
Total Blue Plays D 3.66 316 597 15.03 .00 Isr;i;csu tural =
| liat M 1.23 1.74 1.80 Control|< |
Total Retaliation D 137 138 156 5.19 .01 Isrligzu tural =
| Defecti M 0.74 1.34 1.44 Controll< |
Total Defection D 103 153 132 8.43 .00 ISr][i;Zu tural =
| Stal M 0.90 1.41 1.62 Controll< |
Total Stalemate D 134 144 146 7.41 .00 's?i?i” tural =
Total Antisocia' M 438 583 663 Control < _
Acts sD| 35 | 304 | 288 | o9t |00 |lerurels
Control =
Total M 0.73 0.83 1.40 11.77 00 | Intercultural <

Reconciliation

Stress
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Because scores in the Intercultural Condition were similar to the scores in the Stress
Condition, we considered whether the American or international student participants played
more or less cooperatively by computing one-way ANOVAs on each of the same dependent
variables, using nationality (U.S. vs. International) as the independent variable using the
Intercultural Condition only. None of the tests were significant. It was not the case that either
group played more or less cooperatively than the other.

We also considered whether plays started out cooperatively (or not) and then changed
across the trials for the Intercultural Condition. We cross-tabulated nationality with Yellow or
Blue card play, separately for each trial. Of the 20 trials, only two produced statistically
significant effects. Thus it was not the case that either group changed across the trials either.

Dyadic-level differences in behavioral outcomes as a function of condition. We
computed one-way ANOVAs on each of the dyadic-level play characterizations, using Condition
as an independent variable, and conducted post-hoc comparisons using Scheffe tests. The
Control Condition had a greater Dyad Collaboration and Total Prosocial Acts, while the
Intercultural and Stress Conditions had a greater number of Antisocial Acts. Additionally, the
Intercultural Condition had more Dyad Dysfunction than the other two conditions; the Stress
Condition had more Dyad Ruination than the other two conditions; the Stress Condition had
more Dyad Negotiation than the Intercultural Condition; and the Stress Condition had more
Dyad Impasse than the Control Condition (Table 5).
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Table 5

Dyadic-Level Differences in the Behavioral Outcomes as a Function of Task (Condition)

Task 1 Task 2 Task 3
Control Intercultural | Stress F(2,143) p | Scheffe
Dyad Collaboration M 8.15 4.05 2.71 10.61 .00 | Control > Intercultural = Stress
SD 7.48 6.02 4.77
Total Prosocial Acts M 26.35 18.83 17.44 11.01 .00 | Control > Intercultural = Stress
SD 10.45 11.47 9.73
Dyad Distrust M 2.08 1.78 2.24 0.66 ns
SD 1.89 1.84 1.98
Dyad Standoff M 0.47 0.44 0.64 0.97 ns
SD 0.79 0.74 0.74
Dyad Sociable M 2.08 1.83 2.02 0.81 ns
SD 1.94 1.76 1.90
Total Antisocial Acts M 8.75 11.66 13.27 7.99 .00 | Control < Intercultural = Stress
SD 6.86 5.14 5.03
Dyad Dysfunctional M 0.68 1.41 1.11 3.63 .03 | Intercultural > Control = Stress
SD 1.20 1.72 1.21
Dyad Disconnection M 1.65 2.22 1.82 0.88 ns
SD 2.07 2.42 1.92
Dyad Ruination M 0.80 1.27 1.78 8.84 .00 | Stress > Control = Intercultural
SD 1.12 1.12 1.31
Dyad Negotiation M 0.38 0.22 0.67 4.89 .01 | Intercultural > Stress
SD 0.64 0.47 0.85
Dyad Impasse M 0.70 1.22 1.44 7.13 .00 | Stress > Intercultural
SD 0.93 1.13 1.10
Dyad Destruction M 0.55 0.80 0.91 1.62 ns
SD 0.96 1.03 1.20
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Changes in self-reported emotions. We computed a Condition (3) x Time (Pre vs. Post)
x Emotion (12) ANOVA on the self-reported emotion scale ratings. The three-way interaction
was significant, F(22, 2893) = 1.70, p < .05, npz =.013. Simple effects analyses of Time
indicated that for the Control Condition, ratings of fear and interest decreased from pre to post,
while ratings of happiness, surprise, and pride increased. The Stress Condition indeed produced
stressful reactions, as ratings of fear and interest decreased while ratings of anger, contempt,
disgust, sadness, surprise, and shame increased (all ps < .05). Interestingly, the Intercultural
Condition produced changes that were exactly the same as those in the Control Condition. Thus,
although the behavioral outcomes were vastly different between the Control and Intercultural
Conditions, the self-reported emotional changes were not.

We also examined the emotional changes within the Intercultural Condition by
computing simple effects of time for each emotion scale separately for Americans and
International Students. For both groups, fear decreased while surprise increased from pre to post.
But the American students also increased in contempt; the International Students had increases in
happiness and pride and decreases in guilt (all ps < .05). Thus, although the behavioral data were
strikingly similar for these groups, their emotional profiles were different.

Descriptive analyses on facial expressions of emotion and facial reciprocity data. To
ensure that participants expressed sufficient emotions on their faces to conduct analyses, we
computed the frequencies of each of the emotion expression predictions produced by EMFACS
(Table 6). There were relatively low frequencies of anger, disgust, fear, enjoyment smiles,
sadness, and surprise, but relatively high frequencies of contempt and non-enjoyment smiles.
When collapsed into the positive-negative distinction, which was used to create FAR variables,
however, the overall summed frequencies of the various specific emotional expressions were
able to produce a not insubstantial amount of both positive and emotion signaling. Thus the
analyses below were not confounded by a lack of emotion signaling by the players.
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Table 6

Descriptive Statistics for Facial Expressions of Emotion

Task 1 Task 2 Task 3
Control Intercultural Stress
Anger M 1.85 0.84 0.35
SD 2.67 1.73 1.35
Contempt M 19.57 14.25 6.31
SD 19.37 13.65 6.78
Disgust M 2.21 1.20 0.56
SD 3.44 2.53 1.47
Fear M 0.40 0.66 0.19
SD 1.12 2.62 0.63
Enjoyment M 1.92 1.45 1.86
SD 3.68 2.48 3.22
Non-Enjoyment M 20.29 13.76 9.89
SD 21.65 13.02 10.50
Sadness M 2.05 2.09 1.07
SD 4.35 4,74 2.18
Surprise M 1.04 0.33 0.24
SD 2.29 0.72 0.64
Positive M 22.20 15.21 11.75
SD 25.33 15.50 13.72
Negative M 26.08 19.04 8.48
SD 30.95 25.27 12.41

Main Analyses

Analysis plan. To examine whether any of the FAR variables predicted the behavioral
outcomes, we computed hierarchical multiple regressions on each of the outcomes using the
dyad-level data, entering both players’ individual-level frequencies on each of the facial
expression variables on the first step, and the FAR variables on the second. Stepwise entry
criteria were used at both steps, ensuring that only those variables that added significantly to the
prediction of the outcome variable were entered. The inclusion of the individuals’ facial
expression frequencies on the first step ensured that the findings on the second step controlled
for any effects of individual-level expressions.

Moreover, these analyses were conducted separately using FAR variables computed
during the Play periods (that is, the timed periods when participants made their decisions about
which card to play) and the Reaction periods (the period in between plays when players saw the
results of the previous play and payoffs occurred). We also conducted the analyses using FAR
variables across both Play and Reaction periods (Total). Minor differences in the findings
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occurred across the analyses; there were substantial consistencies, however, in the main findings.
For parsimony, we report in text below only those findings using the Total FAR variables;
detailed tables of findings for the Play and Reaction periods are also included in the tables
below.

Findings, Control Condition (Task 1). Table 7 presents statistics from the final step of
the regressions for the Control Condition. The chhange statistic represents the percentage of
variance accounted for by all of the FAR variables, above and beyond what was accounted for by
individual facial expressions; it was computed by taking the difference from the R? on the final
step of each regression and the R? associated with the last individual facial expression variable
entered into the regression on the first step.

Table 7

Results of Hierarchical Multiple Regressions, Task 1

Total Facial Affect Reciprocity Scores
Behavioral Outcomes Final R R%eng Sngnlflcant_ Facial Affect Beta
eciprocity Variables
Yellow-Yellow Plays B661*** .366 | Neutral 723
Neutral Ambivalent 221
Negative 426
Positive Ambivalent 494
Positive Non 381
Yellow-Blue Plays 566*** 158 | Neutral ambivalent -.319
Mixed 294
Blue-Yellow Plays .399* 101 | Mixed .325
Blue-Blue Plays ns ns ns ns
Total # Trials 999 ** .998 | Conflicting 416
Neutral 1.454
Positive Non 715
Neutral Non 1.181
Positive Ambivalent .828
Negative Ambivalent 469
Positive .681
Neutral Ambivalent 507
Negative .555
Mixed .559
Total Dyad Dollar 7045 496 | Neutral 886
Payoff
Conflicting 406
Positive 451
Negative 357
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Table 7 (continued)

Neutral Ambivalent 344
Neutral Non .585
Positive Ambivalent .601
Positive Non .353
Dyad Collaboration B631*** .329 | Neutral .689
Neutral Ambivalent 184
Negative 432
Positive Non .369
Positive Ambivalent 444
Dyad Distrust 528*** .054 | Mixed 243
Dyad Standoff ns ns ns
Dyad Sociable .339* None .339
Dyad Dysfunctional .293* .086 Neutral Ambivalent 293
Dyad Disconnection .616*** 147 Mixed .359
Neutral Ambivalent —.249
Dyad Ruination .334* .053 Neutral Ambivalent —.232
Dyad Negotiation 588 ** None 497
Dyad Impasse 499** 193 Conflicting -.378
Neutral -.313
Positive —.268
Dyad Destruction .384* None 291
Facial Affect Reciprocity Scores During Play Only
Yellow-Yellow Plays 644> ** .346 Neutral .650
Positive Ambivalent 457
Conflicting 344
Negative 446
Positive Non 230
Yellow-Blue Plays 403* None 334
Blue-Yellow Plays 241+ None 241
Blue-Blue Plays 586> ** 343 Positive —.291
Conflicting -.421
Neutral —-.541
Positive Ambivalent —-.351
Negative —-.351
Total # Trials .998*** 907 Conflicting .538
Positive 481
Neutral 1.523
Neutral Non 1.284
Neutral Ambivalent .558
Positive Ambivalent .683
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Table 7 (continued)

Negative .852
Negative Ambivalent .631
Positive Non .690
Mixed 595
Total Dyad Dollar 280* 078 | Positive 280
Payoff
Dyad Collaboration 586*** 274 Neutral 599
Positive Ambivalent AT2
Negative .369
Conflicting .265
Dyad Distrust AT5**F* None 421
Dyad Standoff 234+ .055 Positive —.234
Dyad Sociable .339* None .339
Dyad Dysfunctional 248+ .062 | Neutral Non 248
Dyad Disconnection 596> ** 122 | Mixed .348
Negative Ambivalent —.258
Dyad Ruination .344* .060 Positive —.246
Dyad Negotiation 588*** None 497
Dyad Impasse 584*** .285 Positive —-.334
Conflicting —.418
Neutral —.278
Dyad Destruction A468** 071 Positive -.274
Facial Affect Reciprocity Scores During Reaction Only
Yellow-Yellow Plays T78*** 536 Neutral .984
Neutral Ambivalent .555
Positive Non 561
Negative .506
Positive Ambivalent .768
Positive 551
Neutral Non 611
Conflicting 210
Yellow-Blue Plays HBL*** 150 Neutral Ambivalent -.277
Mixed 271
Blue-Yellow Plays A415** 114 Mixed 341
Blue-Blue Plays ns ns ns ns
Total # Trials .299* None 299
Total Dyad Dollar
Payoff ns ns ns
Dyad Collaboration A466** 148 Mixed —.294
Neutral Ambivalent 225
Dyad Distrust DH43*** .069 Mixed .282
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Table 7 (continued)

Dyad Standoff 262+ .069 Positive Ambivalent .262
Dyad Sociable A34** 073 Mixed 272
Dyad Dysfunctional 271* 073 Neutral Ambivalent -.271
Dyad Disconnection 614*** 145 Mixed 245

Positive 274

Positive Non —-.238
Dyad Ruination .348* .063 Neutral Ambivalent —-.251
Dyad Negotiation 652*** .080 Conflicting -.221

Positive Ambivalent 242
Dyad Impasse 236+ None —.236
Dyad Destruction .384* None 291

*p<.05 **p<.01 ***p<.001
+p<.10

As can be seen, the FAR variables accounted for a significant and substantial amount of
the variance in many of the behavioral outcomes. For example, it accounted for 32.9% of the
total variance of Yellow-Yellow plays, 27.6% of the Total # of Trials, 29.6% of Total Dyad
Dollar Payoffs, 29.3% of Dyad Collaboration, 22.9% of Dyad Distrust, 20.6% of Dyad
Negotiation, and 18.8% of Dyad Destruction.

The ratio of the relatively large number of predictors to the relatively small sample sizes
(because these were dyad-level data) renders interpretation of a large number of predictors
unreliable. Thus we focus on the interpretation of the FAR variable associated with the largest
standardized coefficient (B) in the final set of predictors. This analysis identified Neutral
Reciprocation as one of the most important FAR variables associated with the behavioral
outcomes. Neutral Reciprocity was positively correlated with Yellow-Yellow plays, Total # of
Trials, Total Dyad Dollar Payoffs, Dyad Collaboration, Dyad Distrust, and Dyad Sociable, and
negatively correlated with Dyad Ruination and Dyad Destruction. Neutral Reciprocation was
coded when both players showed no emotions in a specified time window of play. These findings
indicated, therefore, that reciprocal neutrality was in general associated with more positive
behavioral outcomes.

Findings, Intercultural Condition (Task 2). We conducted the same analyses and
interpreted the final findings in the same manner for the Intercultural Condition (Table 8). A very
consistent picture emerged as with the Control Condition for the behavioral outcomes. The FAR
variables accounted for a significant and substantial portion of the variance of the behavioral
outcomes above and beyond the individual players’ frequencies of the various facial expressions.
Moreover, Neutral Reciprocity was positively correlated with Yellow-Yellow plays, Total # of
Trials, and Total Dyad Dollar Payoffs, and negatively correlated with Blue-Blue plays. Thus
once again Neutral Reciprocation was in general associated with more positive behavioral
outcomes. Interestingly, different FAR variables were associated with the dyad play
characterizations.
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Table 8

Results of Hierarchical Multiple Regressions, Task 2

Total Facial Affect Reciprocity Scores

Significant Facial Affect

Behavioral Outcomes Final R chhg Reciprocity Variables Beta
Yellow-Yellow Plays .852*** | 407 | Negative Ambivalent -.301
Positive 317

Neutral 449

Neutral Ambivalent 267

Negative .264

Positive Ambivalent 299

Neutral Non 229

Yellow-Blue Plays .798*** | 099 | Conflicting 249
Positive Non .264

Blue-Yellow Plays b515** | 240 | Negative Ambivalent 455
Neutral .362

Blue-Blue Plays J73*** | 256 | Neutral —.442
Neutral Non —.420

Positive Ambivalent —.356

Total # Trials 1.000*** | .407 | Neutral 731
Positive Non .385

Neutral Ambivalent 241

Conflicting 169

Neutral Non 502

Positive .369

Negative 347

Negative Ambivalent 161

Positive Ambivalent .266

Mixed 175

Total Dyad Dollar Payoff | .763*** | .245 | Neutral 324
Positive Ambivalent 370

Negative Ambivalent —-.238

Dyad Collaboration .718*** | .155 | Negative Ambivalent —.355
Positive .255

Dyad Distrust .829*** | 279 | Neutral Non 432
Negative —-.560

Conflicting 270

Neutral 189

Dyad Standoff .621*** | .300 | Neutral Ambivalent 425
Positive Ambivalent -.304
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Table 8 (continued)

Mixed 516
Negative Ambivalent -.312
Dyad Sociable 874*** | 369 | Neutral Non 673
Negative -.329
Conflicting .395
Neutral .383
Mixed .289
Positive 209
Dyad Dysfunctional B73*** None .709
Dyad Disconnection 763*** | 282 | Neutral 421
Conflicting 279
Positive Non 250
Mixed 228
Dyad Ruination 401** None —-.401
Dyad Negotiation 278+ None 278
Dyad Impasse 422* .092 | Mixed 311
Dyad Destruction .689*** | 173 | Positive Non —-.461
Neutral Non —-.290
Facial Affect Reciprocity Scores During Play Only
Yellow-Yellow Plays 872*** | 442 | Neutral 457
Neutral Ambivalent .353
Negative .350
Positive Non 233
Positive Ambivalent .389
Negative Ambivalent —.251
Neutral Non 198
Yellow-Blue Plays .768*** | 053 | Conflicting 257
Blue-Yellow Plays A437* 115 | Negative Ambivalent .390
Blue-Blue Plays .669*** | 105 | Neutral —-.338
Total # Trials 1.000 407 | Neutral .651
Conflicting 213
Neutral Ambivalent .296
Negative 313
Positive Non .346
Neutral Non .386
Negative Ambivalent 273
Positive Ambivalent 219
Total Dyad Dollar Payoff | .798*** | .299 | Neutral .360
Positive Ambivalent 430
Positive Non 277
Neutral Non 323
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Table 8 (continued)

Dyad Collaboration J752%** | 206 | Mixed —.228
Positive Ambivalent 416
Negative Ambivalent —-.361
Dyad Distrust .825*** | 272 | Neutral Non 213
Negative —.433
Conflicting .348
Mixed -777
Negative Ambivalent .363
Dyad Standoff .393** | .069 | Positive Ambivalent —.266
Dyad Sociable .848*** | 323 | Neutral Non .661
Neutral 410
Conflicting .308
Negative Ambivalent .290
Positive 199
Dyad Dysfunctional .852*** | 052 | Mixed 251
Neutral Ambivalent —.495
Neutral Non 335
Negative -.327
Negative Ambivalent 237
Dyad Disconnection .813*** | 361 | Neutral 487
Conflicting 212
Positive Non .348
Negative Ambivalent 375
Positive —.261
Dyad Ruination A401*** | 161 | None -.401
Dyad Negotiation .615*** | 302 | Positive Non .658
Negative Ambivalent .359
Neutral Ambivalent 292
Dyad Impasse A448*** | 114 | Mixed .352
Dyad Destruction .699*** | 260 | Positive Ambivalent —.453
Neutral -.301
Neutral Non -.301
Facial Affect Reciprocity Scores During Reaction Only
Yellow-Yellow Plays 768*** | 271 | Neutral .348
Positive 453
Neutral Non .306
Blue-Yellow Plays 0.275+ None 275
Yellow-Blue Plays .831*** | 154 | Positive Non 321
Conflicting .349
Positive Ambivalent —.258
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Table 8 (continued)

Blue-Blue Plays J76*** | .260 | Neutral —.393
Neutral Non —.457
Positive Ambivalent -.301
Positive Non —-.230
Total # Trials 1.000*** | 222 | Neutral .639
Positive Non 351
Positive 521
Neutral Non 491
Mixed .168
Conflicting 119
Neutral Ambivalent .235
Positive Ambivalent .168
Total Dyad Dollar Payoff | .648*** | .083 | Negative Ambivalent —.289
Dyad Collaboration .682*** | 106 | Positive 233
Conflicting -.235
Dyad Distrust .766*** | 178 | Negative —-.614
Neutral Non 424
Dyad Standoff 485*** | 150 | Neutral Ambivalent 427
Dyad Sociable .836*** | .304 | Conflicting .348
Neutral .280
Negative —-.470
Neutral Non 314
Dyad Dysfunctional J712*** | 100 | Positive -.372
Dyad Disconnection .703*** | 194 | Conflicting 339
Neutral .289
Positive Non .265
Dyad Ruination A77*** | 066 | Negative 310
Dyad Negotiation 278+ None 278
Dyad Impasse 293+ None —.293
Dyad Destruction 674 152 | Positive Non —.405
Neutral Non —.263

*p <.05 **p<.01 ***p<.001
+p<.10

Findings, Stress Condition (Task 3). We conducted the same analyses and interpreted
the final findings in the same manner for the Stress Condition (Table 9). A very consistent
picture emerged with the previous two conditions. The FAR variables accounted for a significant
and substantial portion of the variance of the behavioral outcomes above and beyond the
individual players’ frequencies of the various facial expressions. Moreover, Neutral
Reciprocation was positively correlated with Yellow-Yellow plays, Total # of Trials, Total Dyad
Dollar Payoffs, Dyad Collaboration, Dyad Distrust, and Dyad Sociable, and negatively
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correlated with Blue-Blue plays, Dyad Ruination, and Dyad Destruction. Thus, once again,
reciprocal neutrality was in general associated with more positive behavioral outcomes.

Table 9

Results of Hierarchical Multiple Regressions, Task 3

Total Facial Affect Reciprocity Scores
Behavioral Outcome Final R chhg S:gnlflcant' FaC|aI_Affect Beta
eciprocity Variables

Yellow-Yellow Plays 736*** | .329 | Neutral .636
Positive reciprocation 451
Yellow-Blue Plays .541** | .055 | Neutral Non 318

Blue-Yellow Plays ns ns | ns ns
Blue-Blue Plays 499** Neutral —-.603
Positive Ambivalent —-.364
Total # Trials .680*** | .276 | Neutral 728
Positive Non 449
Neutral Non .348
Positive Ambivalent .254
Total Dyad Dollar Payoff | .605 *** | .296 | Neutral 572
Dyad Collaboration J47*%** | 293 | Neutral 751
Positive Non —.460
Dyad Distrust b579*** | 229 | Neutral 485
Positive Non 277
Dyad Standoff A479** None 341
Dyad Sociable .539** Neutral .586
Positive Ambivalent 438
Neutral Non 233

Dyad Dysfunctional ns ns | ns ns
Dyad Disconnection A476%* None 318
Dyad Ruination .258+ Neutral —.258
Dyad Negotiation .656*** | .206 | Neutral Non 493
Positive Non 341
Conflicting —.294
Dyad Impasse 485** None .396
Dyad Destruction .549** | 188 | Neutral -.502
Positive Ambivalent —.409

33



Table 9 (continued)

Facial Affect Reciprocity Scores During Play Only

Yellow-Yellow Plays .695*** | 271 | Neutral 557
Positive Non 404
Neutral Non 239
Yellow-Blue Plays A487* None .263
Blue-Yellow Plays ns ns ns
Table 9, cont.
Blue-Blue Plays 0.498** | .248 | Neutral -.512
Positive Non -.379
Neutral Non —.268
Total # Trials 879*** | 5098 | Neutral .832
Positive Non .569
Neutral Non .362
Positive Ambivalent 184
Total Dyad Dollar Payoff | .538*** | .220 | Neutral 496
Dyad Collaboration .656*** | 165 | Neutral 514
Dyad Distrust b573*** | 221 | Neutral A74
Positive Non 343
Dyad Standoff A79** None 341
Dyad Sociable 448** | 201 | Neutral 435
Mixed 334
Dyad Dysfunctional ns ns ns
Dyad Disconnection .544** | 069 | Neutral Ambivalent —.282
Dyad Ruination ns ns ns
Dyad Negotiation AT3FF* None 473
Dyad Impasse .587** | .109 | Neutral Non —-.300
Positive —.250
Dyad Destruction .630*** | .283 | Neutral —-.518
Positive Non —.347
Positive Ambivalent —.261
Facial Affect Reciprocity Scores During Reaction Only
Yellow-Yellow Plays J71*%** | 383 | Neutral 713
Positive 498
Yellow-Blue Plays .568** | .085 | None J11
Blue-Yellow Plays .297* | .088 | Positive Non 297
Blue-Blue Plays 542*** | 294 | Neutral —.657
Positive Ambivalent -.387
Total # Trials .865*** | 574 | Neutral 747
Positive 304
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Table 9 (continued)

Positive Non 337
Neutral Non 456
Positive Ambivalent 299
Neutral Ambivalent .169
Total Dyad Dollar Payoff | .677*** | .389 | Neutral 729
Positive 293
Dyad Collaboration .705*** | 233 | Neutral .645
Dyad Distrust b538*** | 183 | Reaction Neutral 428
Dyad Standoff A479** None 341
Dyad Sociable .520** | .270 | Reaction Neutral .629
Reaction Positive Ambivalent 397
Dyad Dysfunctional ns ns ns
Dyad Disconnection .535** | .059 | Negative Ambivalent .266
Dyad Ruination A413* | 171 | Neutral —479
Positive -.313
Dyad Negotiation .623*** | 164 | Neutral Non 512
Neutral —.258
Dyad Impasse .600*** | 125 | Negative Ambivalent -.311
Neutral —-.325
Dyad Destruction 337* None -.337

*p <.05 **p<.01 ***p<.001
+p<.10

Summary. The findings indicated that the FAR variables predicted the behavioral
outcomes of the dyads above and beyond what could be predicted by the individual facial
expression variables, as predicted. Surprisingly, however, it was not the exchange of emotional
expressions per se that was the best predictor of the various outcomes; instead it was the
exchange of no emotions or neutrality that was the best predictor. Neutral Reciprocation was
associated with greater cooperation, less competitiveness, and better outcomes (in terms of dollar
payoffs) in all three studies. This finding is especially interesting given the fact that the
participants were clearly emotional (as evidenced by their self-reported emotional experiences),
and showed a variety of emotional expressions, both positive and negative, throughout the game
play. These findings suggest a strong potential role for expression regulation in dyadic
interchange, which we will discuss more fully below.

Post-Hoc Analyses

Synchrony in self-reported emotions predicting outcomes. We created synchrony
scores between the two players’ self-reported emotions by computing Pearson correlations
between their self-reported emotional experience ratings across the 12 scales, separately for pre-
and posttests. We then computed a Time (pre vs. post) x Condition (3) mixed factor ANOVA on
these synchrony scores. The two-way interaction was significant, F(2, 130) = 5.999, p < .01, npz
=.084. Simple effects analyses of Time indicated that there were no changes in synchrony for

35



the Control or Intercultural Conditions, F(1, 47) = 0.12, ns; and F(1, 39) = 0.26, ns, respectively.
But the synchrony in emotional experience between the two players significantly decreased in
the Stress Condition, F(1, 44) = 15.10, p <.001, 7,> = .26.

To examine whether the synchrony in self-reported emotional experiences between the
players was reliably associated with the behavioral outcomes, we correlated the synchrony scores
with the dyad play characterizations, separately for each Condition and Time. Interestingly,
posttest synchrony in emotional experience was positively correlated with Total # of Trials, Total
Dyad Dollar Payoff, Dyad Collaboration, and Total Prosocial Acts, and negatively correlated
with Dyad Ruination, Dyad Impasse, Dyad Destruction, and Total Antisocial Acts, but only for
the Control Condition. No other Conditions or Times produced a reliable pattern of results
(Table 10).

Table 10

Correlations Between Synchrony in Self-Reported Emotions and Behavioral Outcomes

Task 1 (Control) Task 2 (Intercultural) Task 3 (Stress)
Behavioral Outcome Pretest Posttest Pretest Posttest Pretest Posttest
Total # Trials .100 375** | —-.190 .002 .064 =127
Total Dyad Dollar Payoff —-.038 394** | —218 123 114 —-.156
Total Dyad Collaboration -.137 .295* —.282* 172 A1 114
Total Dyad Distrust 164 .039 126 .024 .016 —-.222
Total Dyad Standoff 107 .055 -.194 -.134 .061 129
Total Dyad Sociable .266* 074 .066 —-.026 .097 -.116
Total Dyad Dysfunctional 037 -.074 119 -.101 021 —.154
Total Dyad Disconnection 176 —.004 -.041 -.271 -.072 —.042
Total Dyad Ruination —-.036 —.505*** 292* .106 =21 101
Total Dyad Negotiation 031 —.058 214 164 | -.09 -.015
Total Dyad Impasse .078 —-.364** | —.057 -.179 -.108 23
Total Dyad Destruction —.047 -.327* 102 -.092 .091 .07
Total Prosocial Acts —.02 406> | —.234 101 11 ~.139
Total Antisocial Acts 114 —.205* 165 —-221 | —.088 042

*p < .05 **p < .01 ***p< 001
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Relationships between Geographic and Cultural Distance with behavioral outcomes.
We computed correlations between the Geographic and Cultural Distance scores with each of the
behavioral outcomes in the Intercultural Condition (as these analyses were dyad-level, we
summed the two players’ behavioral outcome scores for each dyad). Interestingly, greater
cultural distances on Power Distance were negatively associated with Total Yellow plays, Total
Dollar Payoffs, Total Cooperation, and Total Prosocial Acts, and positively associated with Total
Blue plays, Total Defection, Total Reconciliation, and Total Antisocial Acts. Thus greater
cultural distance on Power Distance was reliably associated with less positive behavioral
outcomes. Geographic Distance was not significantly correlated with any behavioral outcome
(Table 11).

To examine and control for the possible contribution of differences in personality to the
behavioral outcomes in Task 2, we computed one-way ANOVASs on the five personality trait
scores using Condition as the independent variable. Only Openness produced a significant
difference among conditions, F(2, 289) = 3.337, p < .05, 77p2 =.02, and post-hoc least significant
difference (LSD) analyses indicated that the Intercultural Condition produced significantly lower
Openness scores than the other two conditions (ps < .05). To examine this effect further we
computed one-way ANOVAs on the personality traits in the Intercultural Condition only,
between U.S.-born-and-raised Americans and International Students. Again Openness was the
only trait to produce a significant effect, F(1, 80) = 18.51, p < .001, 77p2 =.19; Americans (M =
33.76, SD = 6.13) had significantly higher scores on Openness than did the International
Students (M = 28.10, SD = 5.78).

We thus computed a difference score on Openness between the players in the
Intercultural Condition, and correlated it with the same behavioral outcome variables used with
the Cultural Distance scores. Interestingly, differences in Openness were negatively correlated
with Total Yellow Plays, Total Trials, Total Dollar Payoffs, Total Cooperation, and Total
Prosocial Acts (Table 11).
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Table 11

Correlations Between Cultural Distance, Geographic Distance, Difference in Openness and Behavioral Outcomes, Intercultural

Condition Only
Cultural Distance on

Behavioral Indlvtjsuallsm Power Uncertainty Masculinity vs. Long vs. Short | Geographic lefeizrzence
Outcome Collectivism Distance Avoidance Femininity Term Orientation Distance Openness
Total Yellow Plays .030 -.291* 182 150 232 -.176 —-.378*
Total Blue Plays .075 .337* 107 .092 —-.267 .036 .200
Total Trials .078 -.167 .284* .236 147 —-.196 —.352*
Total Dyad Payoff .022 -.319* 107 .083 289 -.172 —.334*
Total Cooperation —-.054 —.343* .088 .038 291 =111 —-.316*
Total Betrayal .106 .045 .030 205 —.342* —-.017 —-.182
Total Forgiveness 218 217 109 .064 —-.072 —-.290 —-.100
Total Retaliation 011 141 261 .208 —-.040 119 .106
Total Reparation 110 —-.006 213 251 —-.137 —-.001 —.146
Total Defection 112 418** 074 —.099 147 —.226 231
Total
Reconciliation —005 .285% 056 181 -.156 047 167
Total Stalemate —-.029 155 —-.100 —-.062 —.262 148 251
Joxal Prosoctal 026 —.289* 187 147 232 _178 | -.379*
Jotal Antisocial 088 328* 114 112 259 029 183

*p < .05 **p < .01
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To examine whether Cultural Distance was associated with the behavioral outcomes even when
differences in personality between the players were accounted for, we computed simultaneous
multiple regressions on selected behavioral outcomes, using both Cultural Distance scores on
Power Distance and difference in Openness scores as predictors. The Cultural Distance scores
were still significantly associated with Total Blue Plays, Total Trials, Total Dyad Dollar Payoffs,
and Total Antisocial Acts, and were marginally significant with Total Yellow Plays and Total
Prosocial Acts (Table 12).

Table 12

Results of Multiple Regressions: Cultural Differences on Power Distance Predicting Behavioral
Outcomes Controlling for Differences in Openness, Intercultural Condition

Behavioral Outcome Final R | Ppifference in Openness | Pifference in PD
Total Yellow Plays 456* .355* —.246+
Total Blue Plays 382+ 0.180 314*
Total Trials 456* —-.328* —-.278*
Total Dollar Payoffs 373+ -0.125 —.336*
Total Prosocial Acts A57* —-.356* —.244+
Total Antisocial Acts 367+ 0.166 .307*

*p <.05

+p<.10

Discussion

The results produced interesting findings concerning the potential role of FAR and its
relationship to behavioral outcomes in dyadic interactions involving games of cooperation and
competition. Post-hoc analyses also produced unexpected findings concerning the relationship
between synchrony in emotional experience between the interactants and the behavioral
outcomes of the play, as well as interesting cultural differences in Task 2 (the Intercultural
Condition).

These results were not produced without limitations, perhaps the biggest of which
concerned the game instructions. In particular, players were instructed not to talk with each other
during the game play. This simple instruction may have served to enhance the role of nonverbal
behaviors such as facial expressions in ways that do not mirror what happens when interactants
can dialogue with each other. Also, the inability to talk made the situation somewhat unnatural—
participants interacted with strangers whom they had never met before, and certainly behavioral
outcomes will differ according to different interactant relationships that vary on familiarity,
intimacy, status, and future interactions. It is very possible that different instructions and

39



conditions of game play may produce different results, and readers are cautioned in interpret the
results produced with this caveat.

Another limitation has to do with the nature of the self-reported emotion variables. Self-
reports can be unreliable, and when obtained at the times they were, it is not exactly clear to what
they refer. The pre to post changes in emotion, for example, may certainly reflect gross
emotional changes due to the plays of the game; but they may also reflect emotional changes due
to the fact that the game had ended, or reactions to the other player or experimenter, and not
necessarily the game play. Also, emotions assessed in the manner we chose cannot reflect the
transient, moment-to-moment emotional reactions that are likely to have occurred throughout
game play. Thus, the findings with regard to the self-reported emotional experience should be
interpreted with this caveat.

We discuss below the findings with respect to the main analyses involving FAR, and then
the two post-hoc analyses producing findings on synchrony of self-reported emotions and
cultural differences.

Facial Affect Reciprocity

In general, the findings indicated relationships between behavioral outcomes and a wide
variety of different types of FAR variables. Certainly some of these findings may be due to the
relatively large variable-to-case ratio, which would tend to make some of the findings associated
with the later steps of the hierarchical regressions unreliable. One of the most consistent findings
throughout all analyses and all three studies, however, concerned Neutral Reciprocation. As
described earlier, Neutral Reciprocation referred to the case when both players displayed no
emotion on their faces. Neutral Reciprocation was generally associated with more cooperative
plays, less competitive plays, longer play periods, and greater dollar payoffs for the dyad, across
all three studies, and separately for analyses isolating play periods, reaction periods, and overall.
This variable emerged relatively early in the hierarchical regressions, and thus was relatively less
influenced by the unreliability of the findings due to the high variable-to-case ratio. These
findings were not confounded by a lack of emotional responding, as the self-report data showed
that participants indeed changed their emotional experiences as a function of game play; and
participants produced a sufficient amount of facial expressions of emotion. Also, descriptive
statistics on the FAR variables showed that these also had sufficient range for the regression
analyses.

It was surprising that Neutral Reciprocation was found to be such a reliable predictor of
the behavioral outcomes across conditions. We had originally hypothesized that Positive,
Negative, and Mixed Reciprocation would be related to the outcomes. While these variables
were indeed significantly correlated with many of the dependent variables, they did not match
the consistency of Neutral Reciprocity in the findings.

There are several potential reasons why the exchange of neutral expressions would
predict better outcomes. First of all, these findings suggest a role for the concept of emotion
regulation in predicting behavioral outcomes. Emotion regulation refers to the degree to which
individuals can manage and modify their emotional reactions in order to achieve constructive,
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goal-directed outcomes (Gross, 1999; Gross & John, 2003). One component of emotion
regulation is expression regulation—the management and modification of emotional expressions
(Gross & John, 2003; Matsumoto, Yoo, et al., 2008). Expressing neutrality despite the fact that
one is obviously emotional (as evidenced by the self-report data) might reflect some degree of
emotion regulation, and both players’ engagement in emotion regulation may reflect attempts by
both players to not allow their emotional reactions to get the better of them as they made
decisions concerning game play, thus allowing for more cooperative plays and better outcomes.

Another (non-mutually exclusive) interpretation concerning Neutral Reciprocation may
be related to the interpersonal functions of the emotional expressions. Previous research has
shown that facial expressions of emotion facilitate specific behaviors in perceivers (Marsh et al.,
2005; Winkielman et al., 2005), and that emotional displays evoke specific, complementary
emotional responses from observers (Dimberg & Ohman, 1996; Eisenberg et al., 1989; Esteves
et al., 1994). Facial expressions of emotion serve as signs of the nature of interpersonal
relationships (Gottman & Levenson, 1992; Gottman et al., 2001), and as regulators of social
interaction (Bradshaw, 1986; Campos et al., 2003; Hertenstein & Campos, 2004; Klinnert et al.,
1983; Sorce et al., 1985). If participants were emotional and displayed their emotions in their
expressions, this would have been a potential source for interpretations of the other player’s
reactions to previous plays and intentions in future plays. But despite this emotionality, it may
have been the case that the mutual reciprocation of neutrality served to demonstrate to the other
player that one’s emotions were not getting the better of oneself, thus allowing for more rational
decision making that led to cooperative play. This interpretation is bolstered especially by the
fact that Neutral Reciprocation was more of a unique predictor of positive behavioral outcomes
in Task 3 (Stress Condition), even though the players were very emotional and behavioral
outcomes were worse than in Task 1 (the Control Condition).

There may be other interpretations of the findings, and the ones provided here are
speculative and require further testing. One limitation to the second interpretation above has to
do with the fact that we had no data (e.g., eye-tracking) to know definitively that the interactants
saw the other’s expressions precisely at the time they were expressive (or not, in the case of
Neutral Reciprocity). Such data would be important to obtain in future research to support any
interpretations concerning the potential interpersonal effects of expressions on the game play.

These findings have potentially interesting implications for practice. As mentioned in the
Introduction, effective team performance is vital for all branches of the military at all levels.
Findings implicating the importance of expression regulation in team operations suggests that
one of the best ways to ensure efficient teamwork and positive behavioral outcomes is to regulate
one’s emotional displays (and most likely emotional experiences) so that one can engage in
rational decision-making processes that maximize the possibility of obtaining one’s goals and
objectives, as well as those of one’s team. Team members who see that others are engaging in
emotion and expression regulation can rely on the idea that others’ behaviors will not be
governed by irrational emotional processes and can thus likely reciprocate behaviorally as well
as emotionally. This leads to the interesting speculation that instructing team members to
regulate their expressions may actually enhance team outcomes, a hypothesis that can be tested
in the future.
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Synchrony in Self-Reported Emotional Experience

Another interesting and unexpected finding concerned the relationship between the
synchrony in self-reported emotional experience and the behavioral outcomes. Greater
synchrony was associated with more positive outcomes after the experiment, but only in Task 1
(the Control Condition). It was interesting that synchrony was not related to the outcomes at
pretest in the same investigation, nor for pretests or posttests for any of the other studies. To be
sure, because the posttest occurred after the game play, it is difficult if not impossible to interpret
that the synchrony in emotional experience caused the performance; rather, it is more likely that
the more cooperative performances in the non-stress Control Condition of Task 1 produced
similar emotional reactions in both interactants.

These findings raise interesting questions concerning the possibility of synchronicity
variables being markers of performance or the nature of the relationships in dyadic interactions.
Increased synchrony may be a sign of the degree of harmony or cohesion of a dyad. But the fact
that synchrony was correlated with performance only in the Control Condition (Task 1) and not
in the Intercultural or Stress Conditions (Tasks 2 or 3) suggests that synchrony may occur only
with positive outcomes. Indeed an argument could be made that increased synchrony (of
negative emotions) is positively associated with more destructive outcomes, in which case one
would predict a positive relationship between synchrony and negative outcomes in Task 3. That
this did not occur suggests that synchrony may occur only after relatively greater cooperative
play and positive outcomes. Because these findings were new and unexpected, they need to be
replicated in future work.

Intercultural Differences in Outcomes

Another interesting post-hoc finding was that the Intercultural Condition produced less
cooperation and more competition than the Control Condition, at comparable levels to the Stress
Condition, even though the instructions and procedures were the same as the Control Condition.
Within the Intercultural Condition there were no differences in the behaviors between the
Americans and International Students or across the plays. Greater cultural differences, as defined
by the difference in home country Hofstede scores on Power Distance, were associated with less
cooperation and more competition, and these relationships existed above and beyond differences
in personality traits between the players. Finally, there were interesting differences in self-
reported emotions, with International Students experiencing more happiness and pride and less
guilt than the Americans at the end of the play.

These analyses were not conducted without limitations, the first of which concerned the
nature of the Cultural Distance scores computed. Difference scores of participants’ external,
home country scores on cultural dimensions are fairly abstract and diffuse, and not strongly
linked to the participants. On the one hand, they offer the advantage of not being tied to
individual-level measurements that may be confounded by personality, and to some extent offer
an acceptable Type Il error if non-findings exist. On the other hand, it is not clear as to what the
differences specifically refer to, thus rendering definitive conclusions problematic. For example,
it is unclear whether the differences refer to differences in attitudes, values, beliefs, norms, or
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even some implicitly held cognitions or behavioral patterns. Certainly other methods of creating
cultural difference measures exist and should be explored in the future.

Given this and other limitations, however, it is interesting to speculate about the nature of
the cultural differences that were associated with the behavioral outcomes. It is surprising that
differences on Individualism vs. Collectivism were not associated with the outcomes, given that
individualism is often linked with competition and collectivism with cooperation (Triandis,
1995). Yet perhaps it makes sense that this dimension not be very salient in our experiment,
given that Individualism vs. Collectivism is primarily about the nature of self-ingroup
relationships, and all participants in our investigation were strangers in an unfamiliar setting.
Given this context, it may have been the case that cultural frameworks related to power, status,
and hierarchy were more salient. Relatively smaller differences between the participants on
Power Distance would reflect a more egalitarian framework for both participants, relegating each
other more as equals and thus producing more cooperative behaviors. Relatively greater
differences between the participants on Power Distance, however, may have reflected a more
hierarchical, status, or power driven framework for the participants (or at least for one of them),
which may have facilitated more competitive behaviors in order to establish or clarify the
hierarchical relationship between the two. Indeed, this is what we found: smaller differences on
Power Distance were associated with more cooperation and less competition, while greater
differences on Power Distance were associated with less cooperation and more competition. Of
course this interpretation is speculative, and future research will need to address whether these
status and power-related frameworks were indeed salient in the participants, and whether such
power dynamics are actually at work in these situations.

The results of the self-reported emotions lend some credence to this interpretation. If
status and power dynamics are at work in the Intercultural Condition, then it may make sense
that Americans increased in contempt at the end of the play while the International Students did
not. Contempt is an emotion about hierarchy and status differences, and American students may
have felt relatively more contempt because of a (perhaps unconscious) tension concerning power
and status. The International Students, however, increased in happiness and pride, and decreased
in guilt. It is possible that the International Students had these positive emotional reactions in
relation to the same tension related to power and status. These speculative interpretations are
bolstered by the fact that on average the International Students ended up with slightly more
money payoffs than did the Americans (albeit a non-significant difference).

Although not predicted, we also found that differences in player’s levels of Openness
were associated with some of the behavioral outcomes. This finding also bolsters the
interpretation above concerning cultural differences fueling the behavioral outcomes we
observed, as Openness would reflect the degree to which individuals were receptive to engaging
with differences. It was equally interesting that differences on the other personality traits were
not related to the outcomes. This finding should be pursued in future studies, especially
examining the effects of personality by culture-difference interactions on cooperative behavior.

These post-hoc findings have important implications for future empirical work. As

discussed in the Introduction, this investigation adds to a growing literature examining
behavioral outcomes of intercultural interactions in cooperative tasks, demonstrating that these
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interactions can be costly. The present findings should spur the search for more precise cultural
ingredients that drive these costly differences. Future studies involving differences in attitudes,
values, beliefs, goals, and especially norms should be fruitful in uncovering the active cultural
ingredients that drive the differences observed.

These findings also have important ramifications for practitioners. Knowing that
intercultural interactions are difficult and potentially costly is important for many to recognize.
Identifying the specific source of the differences can help practitioners to target those variables
to avoid unnecessary conflict and to facilitate cooperation and harmony in intercultural
interactions. This should be true in health-care interactions, negotiations, and business settings
alike. Much teamwork in the U.S. military involves intercultural, multi-national teams. Our
findings suggest that such teams may be predisposed to work less efficiently and cooperatively,
just from the fact that they are comprised of people from different cultural backgrounds. And this
predisposition may be larger the greater the cultural distance among the members of the teams.
Thus, individuals who work in intercultural teams may take active steps to minimize the
potentially disruptive influence of the intercultural composition on teamwork, including
discussing ground rules for interaction, being clear not only on goals and objectives but also on
process.
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